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Description 

This invention relates generally to an interferon 
composition in solid dosage form for providing low 
oral dosages of interferon. This invention also re- 
lates to the use of interferon in low dosages in the 
manufacture of medicaments to potentiate disease- 
con-ective immune responses in warm-blooded ver- 
tebrates afflicted with immuno-resistant diseases 
characterized by apparent hyperactive or hypoac- 
tlve Immune system function. 

"Interferon" is a term generically comprehend- 
ing a group of vertebrate glycoproteins and pro- 
teins which are knovim to have various biological 
activities, such as antiviral, antiproliferative, and 
immunomodulatory activity at least in the species 
of animal from which such substances are derived. 
The following deftnition for Interferon has been ac* 
cepted by an international committee assembled to 
devise a system for the orderly nomenclature of 
interferons: "To qualify as an interferon a factor 
must be a protein which exerts virus nonspecific, 
antiviral activity at least in homologous cells 
through cellular metatx>ric processes involving syn- 
thesis of both RNA and protein." Journal of Inter- 
feron Research , 1. pp. vi (1980). "Interferon" as 
used herein in describing the present invention 
shall be deemed to have that deflation. 

Since the first descriptions of Interferon by 
Isaacs and Lindeman [See. Proc. Roy. Soc. London 
(Ser. B) , Vol. 147, pp. 258 et seg. (1957) and U.S. 
Patent No. 3.699,222). interferon has been the sub- 
ject of intensive research on a worldwide basis. 
The literature is replete with publications concern- 
ing the synthesis of interferon, its proposed molec- 
ular characterizations, its dintcal applications and 
proposed mechanisms of its antitumor, antiviral, 
and immune system activities. 

Because of the intensity and disparate origins 
of research concemir^g interferon and its character- 
istics and uses, there exists a substantial lack of 
uniformity in such matters as classification of inter- 
feron types. There are also numerous, sometimes 
contradictory, theories concerning the mode of ac- 
tion of interferon in producing clinical effects. 

Although originally isolated from cells of avian 
origin (chick allantoic cells), interferon production 
has been observed in cells of all classes of verte- 
brates, including mammals, amphibians, birds and 
reptiles. Interferon production by vertebrate cells is 
seldom spontaneous but is often readily "induced" 
by treatment of cells (in vivo or in vitro ) with a 
variety of substances including viruses, nucleic ac- 
ids (including those of viral origin as welt as syn- 
thetic polynucleotides), lipopolysaccharides, and 
various antigens and mitogens. 

Interferons have generally been named in 
terms of the species of animal cells producing the 



substance (e.g., human, murine, or bovine), the 
type of cell involved (e.g.. leukocyte, lym- 
phoblastoid. fibroblast) and. occasionally, the type 
of inducing material responsible for interferon pro- 

5 duction (e.g.. virus, immune). Interferon has been 
loosely classified by some researchers according 
to induction mode as either Type I or Type II. with 
the former classification comprehending viral and 
nucleic ackj induced interferon and the latter class 

JO including the material produced as a lymphokine 
through induction by antigens and mitogens. More 
recently, the international committee devising an 
orderiy nomenclature system for interferon has 
classified interferon into types on the basis of an- 

15 tigenic specificities. In this newer classification, the 
designations alpha (o). beta {fi). and gamma (y) 
have been used to correspond to previous designa- 
ttons of leukocyte, fibroblast and type li (immune) 
Interferons, respectively. Alpha and beta interferons 

20 are usually add-stable and correspond to what 
have been called type I interferons: gamma inter- 
ferons are usually acid-stable and correspond to 
what has been called type II interferons. The inter- 
national committee's nomenclature recommenda- 

25 tlons apply only to human and murine interferons. 
Journal of Interferon Research . % pp. vi (1980). 

In its earliest applications, interferon was em- 
ployed exclusively as an antiviral agent and the 
most successful clinical therapeutic applications to 

30 date have been in the treatment of viral or vinjs- 
related disease states. It became apparent, how- 
ever, that exogenous interferon was sometimes ca- 
pable of effecting regression or remission of var- 
ious metastatic diseases. An ovenriew of current 

as clinical trials of interferon as an antiviral and an- 
tiproliferative therapeutic agent is contained in In- 
terferon: In Vivo and Clinical Studies . Volume "i^ 
Eds: N. B. Rnter and R. K. Oldham. Academic 
Press. New Yoric, 1985. 

40 ' The clinical agent of choice for the present is 
human leukocyte interferon, "mass-produced" by 
procedures involving collection and purification of 
vast quantities of human buffy coat leukocytes, 
induction with virus, and isolatk>n from culture me- 

45 dia. 

In the work described above, interferon has 
been administered parenterally. i.e., intramuscularly 
and intradermally, with some successful topical and 
intranasal usages having been reported. It has sel- 
50 dom t>een administered intravenously because of 
substantial adverse effects attributable to "con- 
taminants* in crude and even highly purified iso- 
lates. 

As discussed above, there has been a slgnifi- 
55 cant research effort directed to the evaluation of 
therapeutic effects of interferon for a wide variety 
• of diseases having an auto-immuno-pathologic ba- 
sis. Before appticant's first report of successful oral 
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administration of interferon in his U.S. Patent Ap- 
plication Serial No. 415.525 (now U.S. Patent 
4,462,985), there was no recognition in the art of 
the potential offered by oral adnr^inistration of inter- 
feron. The generally held belief was that interferon 5 
could not survive the digestive conditions of the 
upper alimentary canal. 

Since applicant's first disclosure of the im- 
munotherapeutic benefit achievable via oral admin- 
istration of interferon of heterologous mammalian to 
species, he has continued to investigate the ef- 
ficacy of orally administered interferon. In U.S. Pat* 
ent No. 4,497.795, issued February 5, 1985, ap- 
plicant described and claimed the use of interferon 
administered orally or via intravenous administra- rs 
tion to stimulate appetite and feed efficierKry of 
bovine and porcine species. More recently ap- 
plicant has described In now pending U.S. applica- 
tions the use of interferon at dosages less than 5 
lU per pound (11 lU per kg) of body weight for 20 
Increasing feed efficiency and food utilization in 
warm-blooded vertebrates, for preventing and treat- 
ing shipping fever, and for enhancing vaccine effi- 
ciency. 

Human alpha-interferon has t>een marketed un- 25 
der the trademark Agriferon (Registered Trade 
Mark) by Immunomodulator Laboratories, Inc. 
("IML") of Stafford. Texas fdr veterinary use in 
Texas since February 1985, The product is soW for 
oral administration to cattle to promote growth and 30 
feed efficiency and to prevent or treat viral respira- 
tory infections. IML began selling an alpha-inter- 
feron product for horses In 1986. Both products are 
sold under a license of the present Inventors U.S. 
Patent 4,462.985. 35 

Interferon contacting the oral and/or pharyngeal 
mucosa. In amounts of less than (5 lU/lb) 11 lU/kg 
of body weight per day is consistently effective to 
potentiate disease-conrective immune responses in 
vertebrates afflicted with immuno-resistant disease 40 
states characterized by apparent hyperactive or 
hypoactive immune system function. Treatment in 
accordance with the present invention has been 
shown to effect remission of neoplastic disease, 
hyperallergenicity. immuno-resistant or immuno-de- 45 
bilitating viral infections and autoimmune disorders 
characterized by chronic tissue degenerath/e in- 
flammation. 

The cKnk:al agent of choice for use in accor- 
dance with the present invention is human 50 
leukocyte interferon (human alpha-interferon), 
"mass-produced* by procedures Involving collec- 
tion and purification of quantities of human buffy 
coal leukocytes, induction of interferon production 
with virus, and isolation of culture media. (See S5 
■Preparatfon of Human Alpha-lnterferon" betow.) 
Also acceptable for use in accordance with present 
invention are human alpha-interferon products pro- 



duced by recombinant DNA technology and now 
commercially available from Schering-Plough las 
Intron (Registered Trade Mark)) and Hoffmann- 
LeRoche [as Roferon (Registered Trade Mark)] and 
approved by the FDA for treatment (parenterally) of 
hairy celt leukemia of man. Such recombinant inter- 
feron products are believed to be particularly effec- 
tive when used in combination. Gamma interferon 
is also available by recombinant technology and is 
presently undergoing clinical trials by Genentech 
and others. Rbroblast interferon (beta-interferon) 
can be prepared In accordance with Example 1 in 
applicant's U.S. Patent No. 4.462.985 issued July 
31.1984. 

Interferon of human and murine origins has 
been quantined in the art in terms of Intemational 
Units ("lU"). As used herein, a "unit* of Interferon 
(to be distinguished from "lU") shall mean the 
reciprocal of a dilution of Interferon-containtng ma- 
terial that, as determined by assay, inhibits one-half 
the number of plaques of a challenge virus, the 
challenge virus being the vesknilar stomatitis vinjs 
("VSV). So quantified a "unit" of interferon is 
routinely found to be at)out one-tenth the quantity 
of interferon represented by one *1U.* In other 
words, for the purpose of defining the present 
invention, 1 unit «0.1 lU. 

The present invention relates to compositions 
useful in the treatment of immurx>-resistant disease 
states with interferon. TTie compositions may be 
used in the treatment of diseases in vrarm-blooded 
vertebrates, particulariy certain diseases which the 
immune system of many species is pooriy 
equipped to handle, as evidenced by either a lack 
of disease defeating response and/or an apparently 
misdirected immune response resulting in a chron* 
ic tissue degenerative Inflammatory condition or 
other physical complications. While there has been 
a signifk:ant research effort directed to the use off 
interteron for treatment of such diseases, reported 
results, although positive overall, have been in- 
consistent. The principle reason for such inconsis- 
tency in view of my most recent research efforts is 
that eariier investigators have failed to define opti- 
mum dosage and route of interteron administration. 

The present invention is based on applicant's 
discovery that interteron can be used as a consis- 
tently effective therapeutic agent for treatment of 
diseases having an immunopathok>gic t)dsis - char< 
acterized by inadequate immune response and 
persistence of the disease or by an apparent hy- 
peractive immune response resulting in tissue de- 
generative inflammatory conditions and related 
phystoa) manifestations. Applicant has found that 
interteron. contacting the oral and pharyngeal mu- 
cosa in amounts from (0.01 to 5 lU/lb) 0.022 to 11 
lU/kg of body weight per day. is consistently effica- 
cious for the treatment of diseases to which the 
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immune system of many wami-blooded vertebrates 
does not effectively respond. 

The invention also provides methods of manu- 
facturing interferon compositions and also is di- 
rected to the use of interferon for the manufacture 
of medicaments. 

The invention provides a composition compris- 
ing interferon and a pharmaceuticalty acceptable 
carrier therefor, in an effen^escent tablet form 
adapted for dissolution in water to form a mouth- 
wash or gargle formulation for human patient use 
for stimulating an immunotherapeutic response in 
said patient, said effervescent tablets containing 1 
to 1500 lU of interferon. 

The invention further provides a composition 
comprising interferon, starch and sucrose in a solid 
dosage form defined for buccal use by a human 
patient for stimulating an immunotherapeutic re* 
sponse in said patient, said solid dosage form 
comprising 1 to 1500 lU of interferon and a phar* 
maceuticdlly acceptable carrier therefor, said solid 
dosage form adapted for dissolving in contact with 
saliva in the patient's mouth to release the inter- 
feron essentially for contact with the patient's oral 
and pharyngeal mucosa. 

According to the invention there is provided a 
method of manufacturing an interferon composition 
in solid dosage form defined forXiissolving in con- 
tact with salh^a in a patient's mouth and releasing 
said interferon for contact essentially with the oral 
and pharyngeal mucosa of said patient to stimulate 
an immunotherapeutic response, characterized by 
combining 1 to 1500 lU of interferon and a phar- 
maceutically acceptable carrier therefor. 

The invention resides in the use of interferon 
for the manufacture of a medicament in a solid 
dosage form defined for buccal use by a human 
patient, said solid dosage form adapted for dissolv- 
ing in contact with saliva in the patient's mouth to 
release the interferon essentially for contact with 
the patient's oral and pharyngeal mucosa for stimu- 
lating an immunotherapeutic response in said pa- 
tient, said solid dosage form comprising interferon 
and a pharmaceutically acceptable carrier therefor, 
and providing 0.022 to 11 lU of interferon per kg 
(0.01 to 5 lU/lb) of patient body weight. 

Furthermore the invention resides in the use of 
interferon for the manufacture of a medicament in 
an effervescent tablet form adapted for dissolution 
in water to form a mouthwash or gargle formulation 
for human patient use for stimulating a im- 
munotherapeutic response in said patient, said ef- 
fervescent tablet providing on dissolution 0.022 to 
1 1 lU of interferon per kg (0.01 to 5 lU/lb) of patient 
body weight. 

Alpha interferon, derived from tissue culture or 
by recombinant DNA techniques, is a preferred 
therapeutic agent in accordance with ttiis invention. 



Alpha interferon can t>e administered alone or in 
combination with beta interferon or gamma inter- 
feron. 

It is critical that the interferon be administered 

5 in a dosage form adapted to assure maximum 
contact of the interferon with the oral and pharyn- 
geal mucosa of the patient. Contact of interferon 
witti the mucosa can be enhanced by maximizing 
residence time of the interferon in the oral or 

w pharyngeal cavity. Thus, best resuhs seem to be 
achieved when the patient is requested to hold the 
interferon in the moutfi for a period of time. Contact 
of interferon wltti the oral and pharyngeal mucosa 
and thereafter with the lymphatic system of the 

16 treated patient is unquestionably the most efficient 
method for administering immunotherapeutic 
amounts of interferon. 

Disease conditions treated in accordance with 
the present invention iiKtude apparent autoimmune 

20 disorders characterized by a chronic tissue degen- 
erative inflammatory condition. Diseases so char- 
acterized include multiple sclerosis, rheumatoid ar- 
thritis, stomatitis, and lupus erythematosus. 

Another disease condition responding to treat- 

25 ment in accordance ynih the present invention is 
neoplastic disease. Thus, treatment with interferon 
in accordance witti the invention can alone or in 
combination witti other drugs or ttierapy. help ef- 
fect remission of cancers such as malignant lym- 

3a phoma. melanoma, mesothelioma. Burl(itt lym- 
phoma and nasopharyngeal carcinoma and other 
neoplastic diseases, especially ttiose of known or 
suspected viral etiology. Based on the results ob- 
served to date, it is believed ttiat treatment wrth 

35 interieron in accordance witti the invention will 
similarly help effect remission of Hodgkin's Disease 
and leukemia. 

Other disease conditions responding to treat- 
ment with interferon in accordance with tt>e present 

40 invention are Infectious diseases of viral ongin in 
human species. Significantly, viral infection typi- 
cally exhibiting persistent resistance to ti^eatment 
have shown a dramatic response to treatment with 
interferon in low doses contacting tt)e oral and 

45 pharyngeal mucosa of infected patients. 

Exemplary of human viral Infections showing 
remaricable response to treatment witii interferon in 
accordance with the present invention are infec- 
tions of human rhinovirus (common cold), herpes 

50 simplex I virus (cold sores) and human papovavirus 
(warts). Based on treatment results to date. It is 
expected that contact of interferon at k>w dosage 
witti the oral and pharyngeal mucosa will provide 
an effective treatment for Acquired Immune Defi- 

55 ciency Syndrome (AIDS) and disease conditions 
having the herpes simplex II virus as the causative 
agent. A patient experiencing a condition of viral 
myocarditis has responded favorably to ti'eatment 



4 



7 



EP 0 341 258 B1 



8 



with interferon in accordance with the invention. 
Warts often dissipate within six to eight weeks after 
initiating treatment with interferon in accordance 
with this Invention. 

Other afflictions responding to contact of low 
dosage interferon are hyperallergenic conditions 
such as asthma. One "side effect" noted by pa- 
tients treated with interferon in accordance with this 
invention is improved skin complexion. Thus, ad- 
ministration of interferon in dosages of (0.01 to 5 
lU/lb) 0.022 to 11 lUykg of body weight per day is 
effective to treat acne, specifically and improve 
human skin complexion generally. 

Further, stimulating the immune system by oral 
contact with low dosage interferon is believed to 
assist the body in fighting bacterial infection. Treat- 
ment with interferon in accordance with this inven- 
tion alone or in combination with therapeutic 
amounts of antibiotics can t»e especially effective in 
knocking down infections of antibk>tic resistant mi- 
croorganisms. 

Administration of interferon in accordartce with 
the present invention is preferably continued until 
the symptoms of the disease condition being treat- 
ed subside. This can range from a period of one 
day. for example, where a human rhinovirus is the 
disease causative agent, to a period of up to six 
months for treatment of neoplastic disease. Rheu- 
matoid arthritis paUents are pain free within 2 to 10 
days of initiating, treatment. 
However, treatment of that disease is preferably 
conducted by administration of interferon for up to 
three (3) months. 

Daily dosage of interferon can be administered 
as a single dosage or, preferably, it is divided and 
administered in a multiple-dose daily regimen. A 
staggered regimen, for example one to three days 
treatment per week or month, can be used as an 
alternative to continuous daily treatment 

The present invention provides interferon in a 
solid dosage form such as a tozenges adapted to 
be dissolved upon contact with saliva in the mouth 
with or without the assistance of chewing. Such a 
unitary dosage form is formulated to release 1 to 
1500 lU of interferon upon dissolution in the mouth 
for contact with the oral and pharyngeal mucosa. 
Thus a unitary dosage form of interferon can be 
prepared by art-recognized techniques for forming 
compressed tablets such as chewable vitamins. 
Similarly, interferon can be incorporated into 
starch-based gel fomnulations to form a lozenge 
which will dissolve and-release Interferon for con- 
tact with the oral mucosa when held in the mouth. 
Solid unitary dosage forms of interferon of the 
present invention can be prepared utilizing art rec- 
ognized dosage formulation techniques. The pH of 
such formulations can range from 4 to 8.5. Of 
course, in processing to such unitary dosage forms 



one shouW avoid healing a pre-dosage form for- 
mulation, after addition of interferon, at>ove 50" 
Centigrade. 

s Preparation of Human Alpha-lnterferon 

Human alpha-interferon can be prepared 
through the following procedure, commonly re- 
ferred to as the Cantell procedure. The process 

fo begins with packs of human leukocytes, obtained In 
this case from the Gulf Coast Regional Blood Cen- 
ter. Houston. Texas. The buffy coats in these packs 
are pooled into centrifuge bottles, and then are 
diluted with 0.83% ammonium chloride. The mix- 

T6 ture is incubated for 15 minutes with intermittent 
shaking, and is then centrifuged for 20 minutes at 
2000 rpm. The supernatant is discarded, and the 
cell pellets are resuspended with a minimal volume 
of sterile phosphate buffered saline (PBS). The 

20 mixture is then diluted with ammonium chtoride 
and centrifuged. The supernatant is again discard- 
ed, and the remaining celt pellets are resuspended 
with a minimal volume of a tissue culture medium 
such as Minimal Essential Medium (MEM), avail- 

25 able from KC Biological. The cell concentration Is 
determined with a Coulter counter. 

Interferon induction takes place in glass or 
plastic bottles. The induction medium contains 
MEM, 75mM Hopes (available from Calbiochem), 

30 75mM Trfeine (available from Sigma Chemk:al 
Co.). human agamma serum (18mg/ml). and gen- 
tamycin suHate (from MA Bioproducts; 50 ug/ml). 
The cells are added to the induction vessels at a 
final concentration of 5 to 10 million cells per 

35 milliliter. The induction vessel is incubated in a 
37*0 water bath, and alpha interferon is added as 
a primer. 

After two hours. Sendai virus is added to the 
induction mixture. This causes alpha interferon to 

40 be produced in the supernatant by the leukocytes. 
After 12-18 hours Incubation lime, the Induction 
mixture is centrifuged. The cells are discarded, and 
the supernatant is then purified. 

The crude interferon is chilled to 10*0 or 

45 below In an ice bath. Rve molar potassium 
thiocyanate is added to obtain a final concentration 
of 0.5M. TWs solution is stirred lor 15 minutes, and 
then its pH is towered to 3.3 by adding hydrochlo- 
ric add. The mixture is then centrifuged at 2800 

50 rpm for 30 minutes, and the supernatant is dis- 
carded. 

The pellets are then resuspended in 95% 
ethanol and are stirred for 15 minutes. This sus- 
pension is centrifuged at 2800 rpm for 20 minutes. 
55 and the pellets are discarded. The pH of the super- 
natant is then adjusted to 5.8 with sodium hydrox- 
ide. The mixture is stirred for 10 minutes, and then 
centrihiged at 2000 rpm for 20 minutes. The pellets 
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are discarded. The pH of the supernatant is then 
adjusted to 6 with sodium hydroxide. This solution 
is stirred for 10 n^iriutes. followed by centrifugation 
at 2800 rpm for 20 minutes. The supernatant Is 
discarded, and the pellets are resuspended with s 
0.5M potassium thiocyanate in a 0.1 M sodium 
phosphate buffer. This suspension is stirred at 
4-C. 

Next, the suspension is centrifuged at 2800 
rpm for 20 minutes, and the pellets are discarded. io 
The pH of the supernatant is adjusted to 5.3 with 
hydrochloric acid. After stirring for 10 minutes and 
centrifugation, the pH of the supernatant Is ad- 
justed to 2.8 with hydrochloric add, followed by 
further stirring for 20 minutes. This mixture is cen- is 
trifuged at 2800 rpm, and the resulting pellet is 
purified human alpha-interferon. 

The pellet is resuspended with 0.5M potassium 
thiocyanate in 0.1 M sodium phosphate buffer, hav- 
ing a pH of 8.0. It is then dialyzed against PBS at 20 
4'C. with two changes of PBS. This mixture is 
then centrifuged and the precipitate is discarded. 
The remaining purified alpha interferon is sterilized 
by filtration through a 0.2 urn fitter. A human alpha- 
interferon is produced in accordance with this pro- 25 
cedure by Immuno Modulators Laboratories, Inc., 
Stafford. Texas, and sold under the Registered 
Trade Martc Agriferon for use ^n cattle and the 
Registered Trade Mark Equiferon for use in horses. 

Other procedures known to those skilled in the 30 
art are available for making interferons, such as 
human alpha-interferon and human gamma-inter- 
feron. For example. U.S. Patents 4.376.821 and 
4.460.685 disctose methods of making human 
gamma-intcrferon. A method of making bovine 35 
fibroblast (beta) interferon is diseased in appN- 
cant's U.S. patent 4.462,985. 

Interferon Dosage Formulations 

40 

<1) Lozenge 

A starch gel-based lozenge containing Inter- 
feron is prepared by combining 150 grams of su- 
crose, 550 ml phosphate buffered saline, and 250 4s 
grams of a cold-water-soluble starch such as that 
described in U.S. Patent 4.465,702. heaUng that 
mixture with stirring to a temperature of 75 'C, 
cooling the mixture to 30* C and thereafter blend- 
ing into the paste-like mass 50 ml of phosphate so 
buffered saHne PBS containing human alpha inter- 
feron at a concentration of 250 lU/ml. The mixture 
is then formed Into multiple portions of 5 to 10 
grams each which set upon standing under drying 
conditions to a starch candy gel-like consistency. 55 
The tozenges thereby produced can be admin- 
istered to a patient singly or in combination. The 
patient is Instructed to hokf the lozenge in his 



mouth until it is completely dissolved to release the 
interferon component for contact with the oral mu- 
cosa. 

(2) Chewable Vitamin 

A chewable vitamin formulation is prepared, for 
example, according to the description of U.S. Pat- 
ent 3.857,939 by coating one or more components 
thereof prior to tableting with an interferon solution 
in an amount sufficient to provWe 1 to 1500 units of 
interferon in each chewable vitamin tablet. 

(3) Effervescent Tablet 

A tableting mixture comprising a pharmaceuti- 
cally acceptable alkaO metal carbonate or bicar- 
bonate, an organic add such as citric add, human 
interteron (preferably dispersed on a suitable or- 
ganic or inorganic carrier therefor) in an amount 
sufficient to provide a per tablet dose of 1 to 1500 
lU of interferon per dose, and further including 
suitable tableting exdpients such as lubricants and 
binders, is compressed into a unitary dosage form 
of interferon. The compressed tablet effervesces 
upon contact with water to release interferon to the 
resulting buffered solution. The dosage of inter- 
feron is readily available in solution for contact with 
the oral pharyngeal mucosa of a patient in need of 
said dosage of interferon. 

Human Treatment With Exogenous Human Aloh a- 
Interferon — 

Human patients were treated with human al- 
pha-interferon in the therapy of acute rheumatokJ 
arthritis, multiple sclerosis, asthma, acne, malignant 
lymphoma, mesothelioma, and apthous stomatitis. 
Therapy consisted of oral administration of 1,6 u/kg 
(0.7 lU per lb.) of patient body weight twice dally, 
once in the morning and once in the evening. None 
of the patients noted any fever or anorexia asso- 
ciated with the administration of alpha interferon. 
Interteron was administered in a buffered solution 
having a concentration such that a single dosage 
could be administered in a vdume of about 1 to 
aljout 20 ml of liquid. Each patient generally re- 
tained the interferon solution in his mouth for a 
period of time up to about one minute. After that 
time the solution was either swallowed or dis- 
charged from the patient's mouth. 

Two patients suffering from rheumatoid arthritis 
were treated - a Caucasian male age 44 and a 
Caucasian female age 44. The male patient was 
pain free in 7 days, and the female was pain free in 
10 days. They were both continued on the oral 
interferon for 21 days total and have remained 
asymptomatic. 
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It has been found that recurrence of a treated 
arthritic condition can be minimized if treatment in 
accordance with the present invention is continued 
over a period of up to about three months. 

A 30-year-old Caucasian female nurse afflicted 
with muttfple sclerosis and who had had an exten- 
sive neurologic workup at CHy of Hope Hospital in 
los Angeles received treatment in accordance with 
the present invention for 21 days. The patient has 
had no recurrence of her neurologic symptoms for 
the past nine months. 

A 42-year-old Caucasian male diagnosed to 
have a malignant lymphoma had completed che- 
motherapy with dismal results and was considered 
terminal. He was treated for three weeks with oral 
interferon. Six months after starting treatment he 
was released by his oncologist as free of the 
disease. 

An 82-year-old Caucasian female was diag- 
nosed to have mesothelioma. Presently there is no 
effective treatment for that disease and only a 9- 
month average survival rate is predicted. During 
her treatment with human alpha-interferon she had 
thoracentesis on two occasions for plural effusion. 
Otherwise, the patient has been active and has 
survived for 43 months. 

A 32-year-old Asian male with apthous 
stomatitis was treated for two"^ weeks with human 
alpha-interferon in accordance with the present In- 
ventk>n. There has been no recurrence of the ul- 
cers over the last six months since treatment was 
completed. 

BKC is a 29 year-oW Caucasian female and 
KKJ is a 20 year-old Caucasian female. Both are 
afflkrted by acne-like skin blemishes at the time of 
their monthly menstrual cycle. Oral human alpha- 
interferon given at about 2.3 u/kg (1 unit/lb) of body 
weight for 3 days prior to the time of their cycle 
reduces the severity and number of skin blem- 
ishes. 

Claims 

1. A composition comprising interferon and a 
pharmaceutically acceptable can-ier therefor, in 
an effervescent tablet form adapted for dissolu- 
tion in water to form a mouthwash or gargle 
formulation for human patient use for stimulat- 
ing an tmmunotherapeutic response in said 
patient, said effervescent tablets containing I 
to 1500 lU of interferon. 

2. A composition comprising interferon, starch 
and sucrose in a solid dosage form defined lor 
buccal use by a human patient for stimulating 
an immunotherapeutte response in said patient, 
sakf solid dosage form comprising 1 to 1500 
lU of interferon and a pharmaceutically accept- 



able carrier therefor, said solid dosage form 
adapted for dissoMng in contact with saliva in 
the patient's mouth to release the interferon 
essentially for contact with the patient's oral 
5 and pharyngeal mucosa. 

3. A composition according to claim 2 wherein 
said solid dosage form is a lozenge. 

10 4. A composition according to claims 1. 2 or 3. 
wherein the interferon is alpha-interferon. 

5. A composition according to claim 4. wherein 
the alpha-interferon is human alpha-interferon. 

75 

6. A method of manufacturing an interferon com- 
position in solid dosage form defined for dis- 
sohdng in contact with saliva in a patient's 
mouth and releasing said interferon for contact 

20 essentially with the oral and pharyngeal mu- 
cosa of saki patient to stimulate an Im- 
munotherapeutlc response, characterized by 
combining 1 to 1500 lU of interferon and a 
pharmaceutically acceptable carrier therefor. 

25 

7. A method according to claim 6. wherein the 
interferon is alpha-interferon. 

a A method according to claim 7, wherein the 
30 alpha-interferon is human alpha-interferon. 

9. A method according to claims 6 to 8. wherein 
the pharmaceutically acceptable canier com- 
prises starch. 

35 

10. Use of interferon for the manufacture of a 
medicament in a solid dosage fonn defined for 
buccal use by a human patient, said solid 
dosage form adapted for dissolving in contact 

40 with saHva in the patient's mouth to release the 
interferon essentially for contact with the pa- 
tient's oral and pharyngeal mucosa for stimu- 
lating an immunotherapeutic response in said 
patient, said solid dosage form comprising in- 

4S terferon and a pharmaceutically acceptable 
carrier therefor, and providing 0.022 to 1 1 lU of 
interferon per kg (0.01 to 5 lU/lb) of patient 
body weight. 

50 11. Use of interferon for the manufacture of a 
medicament in an effervescent tablet form 
adapted for dissolution in water to form a 
mouthwash or gargle formulation for human 
patient use for stimulating a im- 

55 munolherapeutic response in said patient, said 
effervescent tablet providing on dissolution 
0.022 to 11 lU of interferon per kg (0.01 to 5 
lU/lb) of patient body weight. 
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12. A use according to claim 10. wherein the soHd 
dosage form is manufactured to provide 0.22 
to 8.8 iU of interferon per kg (0.1 to 4 lU/lb) of 
patient body weight. 

13. A use according to claim 10, wherein the solid 
dosage form is manufactured to provide 0.22 
to 3.3 IU of interferon per kg (0.1 to 1.5 lU/lb) 
of patient body weight. 

14. The use according to claim 10, where the solid 
dosage form is manufactured to provide 1.1 to 
3.3. IU of interferon per kg (0.5 to 1.5 lU/lb) of 
patient body weight. 

15. Use of alpha-interferon for the manufacture of 
a medk»ment of claim 10 to 14. 

16. Use of human alpha-interferon for the manu> 
facture of a medicament of claim 15. 

17. Use of Interferon in accordance vwth claims 10 
to 16. for the manufacture of a medicament for 
the treatment of an autoimmune disorder con- 
sisting of multiple sclerosis, rheumatoid arthri- 
t's. nasal solar dermatitis, stomatitis and lupus 
erythematosus. 

\ 

18. Use of tnterteron in accordance with claims 10 
to 16. for the manufacture of a medicament for 
treatment of a neoplastic disease consisting of 
malignant lymphoma, melanoma, mesotheli- 
oma. Burkitt lymphoma and nasopharyngeal 
carcinoma 

19. Use of interferon in accordance with claims 10 
to 16, for the manufacture of a medicament for 
treatnr)ent of a neoplastic disease consisting of 
Hodgkins disease and leukemia. 

20. Use of interferon in accordance with claims 10 
to 16, for the manufacture of a medicament for 
the treatment of acne. 

21. Use of interferon In accordance with claims 10 
to 16. for the manufacture of a medicament for 
the treatment of asthma. 

22. Use of interferon in accordance with claims 10 
to 16, for the manufacture of a medk:ament for 
the treatment of a viral infection selected from 
the group consisting of human rhinovirus. her- 
pes simplex I virus, herpes simplex II virus, 
viral myocarditis and HTLV 111 virus (AIDS). 

23. Use ol interferon In accordance with claims 10 
to 16. for the manufacture of a medfcament for 
stimulating an immunotherapeutic response in 



a patient afflicted with AIDS. 
Patentansprfiche 

5 1. Zusammensetzung. enthaltend Interferon und 
einen phannazeutisch annehmbaren Trager 
dafOr in Brausetablettenform. die sich zum Auf- 
Idsen in Wasser unter Ausblldung einer Mund- 
spOl- Oder Gurgelformulierung zur Erzeugung 

10 einer immuntherapeutischen Reaktion beim 
Menschen eignet wobei die Brausetabletten 1 
bis 1500 IE Interferon enthalten. 

2. Zusammensetzung. enthaltend Interferon, StSr- 
15 ke und Saccharose in fester Danreichungsform 

zur buccaten Anwendung beim Menschen fOr 
die Erzeugung einer Immuntherapeutischen 
Beaktion, wobei die teste Darreichungsform 1 
bis 1500 IE Interferon und einen pharmazeti- 

w tisch annehmbaren TrSger dafOr enthSit und 
dazo geeignet 1st, sich in BerOhrung mit Spei- 
chel im Munde des Patienten aufzuldsen. um 
das Interferon Im wesentlichen zur BerOhrung 
mit der Schleimhaut der Mundhohle und des 

25 Rachenraumes des Patienten fretzusetzen. 

3. Zusammensetzung gem3B Anspruch 2, wobei 
die teste Dan^eichungsform eine Pastille ist. 

30 4. Zusammensetzung gemSB Anspruch 1, 2 Oder 
3. woljei das Interferon a-lnterferon ist. 

5. Zusammensetzung gemSS Anspruch 4, wobei 
das a-lnterferon a-lnterferon vom Menschen 

35 ist 

6. Verfahren zur Herstellung einer Inteiferonzu- 
sammensetzung in fester Darreichungsform. 
die zur Aufldsung in BerOhrung mit Speichel in 

« der Mundhdhle des Menschen und zum Rei- 
setzen des Interferons zur BerOhoing mit im 
wesentltehen der Schleimhaut der Mundhohle 
und des Rachenraumes eines Patienten be- 
stimmt ist. um eine immuntherapeutische Re- 

45 aktion zu erzeugen. dadurch gekennzelch- 
net, 

daO man 1 bis 1500 IE Interferon und einen 
pharmazeutisch annehmbaren TrSger dafUr 
miteinander vermischt 

50 

7. Verfahren gemSB Anspruch 6. wobei das Inter- 
feron a-lnterferon ist. 

a Verfahren gemSB Anspruch 7, wobei das a- 
55 Interferon a-lnterferon des Menschen ist 

9. Verfahren gemafl den AnsprOchen 6 bis 8. 
wobei der pharmazeutisch annehmbare TrSger 
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StSrke enthllt. 

10. Verwendung von Interferon zur Herstellung eh 
nes Arzneimittels in fester Darreichungsform, 
die fur die buccale Anwendung beim Mer^ 
schen bestimmt ist wobei die feste Darrei- 
chungsform dazu geeignet ist, sich In BerUh- 
rung mil Speichel in der Mundh6h)e des Pa- 
tienten aufzuldsen, um das Interferon Im we- 
sentllctien zur BerOhrung mit der Schleimhaut 
der Mundhohle und des Rachenraumes des 
Patienten freizusetzen, urn eine Immunthara* 
peutlsche Reaktion bet dem Patienten zu er* 
zeugen. wobei die feste Darreichungsform In- 
terferon und etnen pharmazeutisch annehmba- 
ren TrSger dafOr enthalt. und um 0,022 l>is 1 1 
IE Interferon je kg Kdrpergewlchl des Patien- 
ten (0.01 bis 5 lE/Pfund) zu liefem. 

11. Verwendung von Interferon zur Herstellung ei- 
nes Arzneimittels in Brausetablettenform. die 
sich zur Aufldsung in Wasser unter AusbiMung 
einer MundspQI- oder Gurgelformulierung zur 
Erzeugung eIner immuntherapeutischen Reak- 
tion beim Menschen signet, wobei die Brause- 
tablette nach der Auflosung 0,022 bis 11 IE 
Interferon je kg KSrpergewicht des Patienten 
(0.01 bis 5 lE/Pfund) liefeh. 

12. Venwendung gemSB Anspruch 10, wobei die 
feste Dan-eichungsform hergestellt wird, um 
0,22 bis 8.8 IE Interferon je kg Kfirpergewlcht 
des Patienten (0.1 bis 4 lE/Pfund) zu liefem. 

13. Ven^vendung gemSB Anspnjch 10. wobei die 
feste Darreichungsform hergestellt wird, um 
0,22 bis 3,3 IE Interferon Je kg Kdrpergewfcht 
des Patienten (0,1 bis 1.5 lE/Pfund) zu llefern. 

14. Venvendung gemSS Anspruch 10. wobei die 
feste Darreichungsform hergestellt wird. um 
1,1 bis 3,3 IE Interferon je kg Korpergewicht 
des Patienten (0.5 bis 1.5 lE/Pfund) zu liefern. 

15. Venftfendung von a-lnterferon zur Herstellung 
etnes Arzneimittels gemSfi Anspruch 10 bis 14. 

16. Ven^rendung von «-lnterferon des Menschen 
zur Herstellung eines Arzneimittels gemaB An- 
spruch 15. 

17. Verwendung von Interferon gemaB AnsprOchen 
to bis 16 zur Herstellung eines Arzneimittels 
zur Behandlung eIner AutoimmunstSrung in 
fom von multipler Sklerose. rheumatoider 
Arthritis. Nasonsonnenbrand. Stomatitis und 
Schmetterlingsflechte. 



18. Verwendung von Interferon gemaB AnsprOchen 
10 bis 16 zur Herstellung eines Arzneimittels 
fOr die Behandlung einer neoplastlschen 
Krankheit in Form von malignem Lymphom, 

5 Melanom. Mesotheliom. Burkitt-Lymphom und 

Nasen-Rachen-Carcinom . 

19. Verwendung von Interferon gemaB AnsprOchen 
10 bis 16 zur Herstellung eines Arzneimittels 

10 fUr die Behandlung einer neoplastischen 
Krankheit In Form der HodgWnschcn Krankheit 
und der LeukSmie. 

20. Venvendung von Interferon gemaS AnsprOchen 
J6 10 bis 16 zur Herstellung eines Arzneimittels 

zur Behandlung von Akne. 

21. Venfvendung von Interferon gemSB AnsprOchen 
10 bis 16 zur Herstellung eines Medlkaments 

20 zur Behandlung von Asthma. 

22. Venvendung von Interferon gemSB AnsprOchen 
10 bis 16 zur Herstellung ernes Arzneimittels 
far die Behandlung einer Virusinfektion in Form 

25 von Infektionen durch den Rhinovirus des l^en- 
schen, den Herpes-Simplex-I-Virus, den Her- 
pes-Simplex-ll-Virus. sowie der vtralen Myocar- 
ditis und lnfektk>nen durch den HTLV-lll-Virus 
(AIDS), 

30 

23. Verwendung von Interferon gemaB AnsprOchen 
10 bis 16 zur Herstellung eines Arzneimittels 
zur Hervorrufung einer immuntherapeutischen 
Reaktion bei einem AIDS-Patienten. 

35 

Revendications 

1. Composition comprenant de Tinterf^ron et un 
support pharmaceutiquement acceptable pour 

^ ce dernier, en comprim^ effervescent congu 
pour §tre dissous dans de Teau pour former 
une formulation pour lavage de bouche ou 
gargarisme h uttliser par un patient humain 
pour stimuler une r§ponse immune-therapeuti- 
cs que Chez ledH patient, lesdits comprim^s effer- 
vescents contenant 1 ft 1500 Ul d'interfdron. 

2. Composition comprenant de rinterf^ron, de 
Tamldon et du saccharose sous une forme 

50 gal^nlque solide. congue pour une utilisation 
buccale. pour un patient humain. pour stimuler 
une r^ponse immuno-th^rapeutlque chez ledit 
patient, ladite forme gal^nique solide compre- 
nant 1 ^ 1500 Ul d'inter16ron et un support 

55 pharmaceutiquement acceptable pour ce der- 

nier, ladite forme gal^ntque ^tant congue pour 
se dissoudre au contact de la salive dans la 
bouche du patient pour llfcisSrer rinterf^ron es- 
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sentiellement pour te mettre en contact avec la 
muqueuse orale et pharyng§e du patient. 

3. Composition selon la revendication 2. dans la- 
quelle ladite forme galenique solide est une 
pastille. 

4. Conrtposrtion selon les revendications 1, 2 ou 
3. dans laquelle I'lnterf^ron est ralpha-interf§- 

ron. 

5* Composition selon la revendication 4. dans la- 
quelle ralpha-interferon est un alpha*interf^ron 
humatn. 

6. Procddi de fabrication d'une composition d'ln- 
terf^ron sous forme galenique solide, cort^ue 
pour se dissoudre au contact de la salive dans 
la bouche d'un patient et pour lib^rer ledit 
interferon pour le mettre en contact essentiel- 
lement avec la muqueuse orale et pharyng^e 
dudit patient, afin de stimirier une r^ponse 
immuno-thirapeutique, caracterise en ce que 
Von combine 1 h 1500 Ul d'interferon et un 
support pharmaceutiquement acceptable pour 
ce dernier. 

7. Precede selon la revendicatibn 6. dans lequel 
rinterferon est ralpha-interfdron. 

a Precede selon la revendication 7, dans tequel 
ralpha-interteron est un alpha-interferon hu- 
main. 

9. Precede selon les revendications 6 Si 8. dans 
lequel le support pharmaceutiquement accep- 
table comprend de Tamidon. 

10. UUItsation d'interferon pour fabriquer un medi- 
cament sous une lonne gaienlque solide. h 
usage buccal, pour un patient humain. ladite 
forme gaienique solide etant congue pour se 
dissoudre au contact de la salive dans la bou- 
che d'un patient et pour liberer ledit interferon 
pour le mettre essentiellement en contact avec 
la muqueuse orale et pharyngee du patient, 
afin de stimuler une reponse immuno-thera- 
peuUque chez ledit patient, ladite forme gaieni- 
que solide comprenant de rinterteron et un 
support pharmaceutiquement acceptable pour 
ce demier et apportant 0.022 ^ 11 Ul d'interfe- 
ron par kg (0,01 k 5 UHb) de poids corporel 
du patient. 

11. Utilisation d'interferon pour fabriquer un medi- 
cament en comprime effervescent congu pour 
etre dissous dans de Teau aHn de former une 
formulation pour lavage de bouche ou gargari- 



sme ^ utiliser par un patient humain pour 
stimuler une reponse immuno-therapeutique 
Chez ledit patient, ledit comprim6 effervescent 
apportant 0.022 i ii Ul d'interferon par kg 
5 (0,01 h 5 Ul/lb) de poids corporel du patient 

12. Utilisation selon la revendication 10. dans la- 
quelle la forme gaienique solide est fabriquee 
de fagon ^ apporter 0.22 h 8.8 Ui d'interferon 

10 par kg (0.1 a 4 Ul/lb) de poids corporel du 
patient 

13. Utilisation seton la revendlcaUon 10. dans la- 
quelle la forme gaienique solide est fabriquee 

« de fagon ^ apporter 0.22 k 3.3 Ul d'interferon 
par kg (0.1 h 1.5 UMb) de pokis corporel du 
patient 

14. Utilisation $ek>n la revendication 10, dans la- 
20 quelle la forme gaienique solide est fabriquee 

de fagon a apporter 1.1 h 3.3 Ul d'interferon 
par kg (0,5 ^ 1.5 Ul/lb) de poids corporel du 
patient 

25 15. Utilisation d'alpha-interferon pour fabriquer un 
medicament selon les revendications 10 k 14. 

16. Utilisation d'alpha-interferon humain pour fabri- 
quer un medicament selon la revendication 15 

30 

17. Utilisation d'interferon selon les revendications 
10 i 16, pour fatwiquer un medicament pour le 
traitement d'une maladie auto-immune, consis- 
tent en la sclerose en plaques, la polyarthrite 

35 rtiumatoWe. I'actinite solaire nasale. la stomati- 
te et le lupus erythemateux. 

18. Utilisation d'interieron selon les revendications 
10 i 16, pour fabriquer un medicament pour le 

« traitement d'une maladie neoplasique consis- 
tent en le fymphome malin, le meianome, le 
mesotheKome. la tumeur de Burkitt et le can- 
cer du rtiino-pharynx. 

« 19. Utilisatk>n d'interferon seton les revendications 
10 i 16. pour fabriquer un medicament pour le 
traitement d'une maladie neoplasique consis- 
tent en la maladie de Hodgkin et la leucemie. 

50 20. Utilisation d'interferon selon les revendications 
10^16. pour fabriquer un medicament pour le 
traitement de I'acne. 

21. Utilisation d'interieron selon les revendications 
55 10 i 16. pour fabriquer un medicament pour le 
traitement de I'asthme. 
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2Z Utilisation d'interf^ron selon les revendications 
10 i 16, pour fabriquer un medicament pour le 
traitement d'une infection virale choisie dans le 
groupe constitu^ par le rhinovirus humain, 
I'herpdsvirus simple I. Therp^svirus simple It. s 
la myocardite virale et te virus HTLV III (SIDA). 

23. Utilisation d*interf^ron selon les revendications 
10 ^ 16, pour fabriquer un medicament pour 
stimuler la r^ponse immuno-th^rapeutique d*un to 
patient souffrant du SIDA. 
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